Introduction.-The problem of sex in the protozoa has claimed the attention of many investigators. The most fruitful explorations of the problem stem from the studies on Paramecium made by Sonneborn,' Jennings,' and their colleagues. Working in a similar subject matter area, but with a different protozoan, Finley3 ascertained the origin of conjugating individuals of Vorticella microstoma and reported evidence regarding their sexual differentiation. In V. microstoma conjugation was found to be a sexual type of reproduction which involved the union of a micro-and macroconjugant, the two organisms becoming one entity and offspring being produced therefrom. A preconjugation fission was described and interpreted as the conjugant (sex ?) differentiating fission.
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This investigation was undertaken to extend the knowledge of conjugation in peritrichous protozoa. It was believed that new findings would be of considerable importance in understanding sexual differentiation in protozoa and might lead to contributions properly bearing upon broad problems of sex.
Rhabdostyla vernalis was investigated by methods similar to those previously reported by Finley.' Results obtained thereby indicate that sexual differentiation in Rhabdostyla is comparable but not identical to the phenomenon discovered in Vorticella.
Experimental.-A parental stock of Rhabdostyla was established by allowing a single individual to multiply vegetatively. Its progeny were used throughout the course of this study. The organisms were cultivated in Columbia culture dishes from which other kinds of protozoa were meticulously excluded. The cultures were stored in covered moisture chambers. Subcultures from the parental stock were made by transferring approximately twenty-five telotrochs to a sterile dish containing sterile culture mediunl. This method of establishing subcultures made it unnecessary to inoculate the new medium with bacteria (which served as food for Rhabdostyla) since adequate numbers were carried along with the telotrochs.
Occasionally encysted specimens were obtained by the well-known method of sealing the culture vessel with a glass cover on which petrolatum had been smeared in order to exclude air. Encysted specimens were induced to excyst then allowed to multiply until their progeny entered into an epidemic of conjugation. However, the most reliable method for inducing conjugation was the following one: Old cultures containing sparse animated populations and a few encysted Rhabdostyla (in a state of suspended animation) were activated by decanting the old culture medium and replacing it with three changes of distilled water; the water was replaced by a sterile culture medium consisting of equal parts of 1% aqueous solution of cerophyl,4 filtered casein broth containing salts customarily included in Knopf's solution, and distilled water. Successful activation of the cultures resulted in a series of rapid vegetative fissions which continued for approximately 12 to 36 hours and culminated in the unique preconjugation fissions. Preconjugation fissions yielded macro-and microconjugants.
Live specimens were studied with the aid of widefield microscopes and also compound research type microscopes. The usual methyl-greenacetic and Feulgen and Heidenhain's preparations were studied. The abundant supply of material at hand made it possible to observe isolated specimens or mass cultures in the various stages of reproduction. Fortunately, this was done almost at the will of the obserVers.
Observations.-In the main, nuclear and cytoplasmic phenomena of R. vernalis were similar to those reported for V. microstoma. During vegetative and preconjugation fissions the macronucleus underwent a nonmitotic division. The micronucleus divided by mitosis. Each daughter product of vegetative fission received, approximately, an equal volume of the macronucleus and the cytosome. Each microconjugant got only 1/3 as much macronuclear and cytosomal material as its sister macroconjugant. The micronuclear material seemed to be equally distributed during the progress of preconjugation and vegetative fissions.
There was no apparent morphological difference between rhabdostylas about to undergo vegetative fission and those on the verge of preconjugation fission. Morphological differences between macro-and microconjugants appeared only when the preconjugation fission was well underway.
Each "neuter Rhabdostyla" usually produced one macroconjugant and four microconjugants, in contrast with one of each from V. microstoma. That difference can be explained. Rhabdostyla's microconjugant remained attached to its sister macroconjugant at the conclusion of unequal (preconjugation) fission and after a lapse of 5 to 10 minutes it began a fission which yielded two microconjugants of equal size. These two specimens, while still attached to the macroconjugant, divided by equal fission, the result being four microconjugants attached near the basal region of the macroconjugant. All four microconjugants developed a posterior ciliary wreath, detached themselves one after another and swam away.
The fate of microconjugants was determined to be either conjugation or death. Macroconjugants had a different fate. They were attractive to microconjugants about two hours; if they were not conjugated within that period they lost their attractiveness and vegetative fission ensued.
We were unsuccessful in our attempts to induce macroconjugants to form protective cysts. Neither have we discovered evidence of autogamy. This strongly suggests that under ordinary circumstances their fate is either conjugation or vegetative fission. In either case, they possess a great progeny potential. When a successful union was established between macro-and microconjugant the usual vorticellid type of conjugation occurred. As previously indicated, an epidemic of conjugation may be imposed upon the progeny of vegetative forms.
The organisms produced by preconjugation fission were the only ones which permanently fused and conjugated. It was relatively easy to prove this fact by isolation experiments. When microconjugants were given ample opportunities to attach themselves to vegetative individuals they failed to do so, even though death was their only apparent alternative.
Summary.-Rhabdostyla's micro-and macroconjugant are derived from a "neuter individual" through an equal division of the micronucleus accompanied by an unequal division of the macronucleus and cytosome. The two products of this fission have different immediate fates although both are potentially destined for conjugation. The larger product is capable of participating in fruitful conjugation without further differentiation. In this respect R. vernalis and V. microstoma are alike. The smaller product of preconjugation fission is irreversibly destined to produce microconjugants, this being accomplished by two fissions which occur consecutively. Rhabdostyla's microconjugant, unlike the microconjugant of V. microstoma, does not seem to be completely differentiated at the same time as its sister macroconjugant.
The situation wherein one undifferentiated nmicroconjugant produces four functional microconjugants is strikingly reminiscent although obviously not identical to the case where a metazoan's primary spermatocyte divides to form two secondary spermatocytes, and they in turn divide to form four spermatids which become functional spermatozoa.
This preliminary r6sum6 of our resilts will be followed by a more detailed account to be published elsewhere.
